activation of the virus is due to degradation of the viral capsid."
Tempting as it is to endow living bacteria with human traits, it may be even more tempting to call them subhuman "zombies" when they cease growing, stubbornly persisting in a dormant state, and then either cease to do anything interesting or reactivate to cause greater havoc than before. Parts of this puzzling microbial behavior might be part of a more stately "four seasons" pattern of microbial life, according to Slava Epstein of Northeastern University in Boston, Mass., who spoke during the plenary session, "Zombie Microbes: Dormancy, Latency, and Persistence," at the 2015 ASM General Meeting last May.
The dormancy of microbes fascinates Epstein. "The phenomenon was discovered 100 years ago, and maybe it's the oldest unsolved problem" in microbiology, he says. "I became obsessed with it. I have had lots of ideas about it, but many of them don't work. Then I had some new thoughts a few months ago." Those comments summarize the genesis of his hypothesis describing the four seasons of microbial life, which he does not tie explicitly to summer, fall, winter, and spring, but instead likens to differentiation.
Setting aside active microbial growth, the main mysteries in the theoretical seasonal cycle are those surrounding dormancy and departure from dormancy back to active growth. "The exit from dormancy is a stochastic, low-frequency event," Epstein says. It depends on a dormant cell producing a "scout" cell to test the environment. If growth conditions remain unattractive, the "awakened" scout dies. However, if conditions are okay-and the defıni-tion for "okay" could well be highly variable and very much dependent on the particular microbial species and the conditions surrounding it. That scout will grow to form a colony whose members then can somehow wake up the rest of the dormant population.
Epstein says this microbial cycle could be much like differentiation in multicellular organisms. "When a scout forms, it's like specialization, and [a cell] going into dormancy is like dedifferentiation-becoming again like a stem cell to survive and then reprogram itself," he says. "I'm proposing a certain degree of differentiation in the microbial world. Is there any supporting evidence? Does de-differentiation occur during dormancy? I don't know, and I have no data to support it."
Notwithstanding the diffıculties of proving the seasonal hypothesis, it may furnish useful insights into growing reluctant-to-cultivate microbial species, Epstein suggests. "The rule is that inocula need to be fresh, but our idea is the opposite." Put another way, shock and adversity might provide valuable means for awakening dormant microbial newcomers. "What if we hit them hard, shock them, or starve them for a few weeks, then try to grow them on Petri plates?" he wonders. Now that it is summer, one can bet the answers to these questions will not become evident before or until the seasons change.
Jeffrey L. Fox is the Microbe Current
Topics and Features Editor.
MINITOPIC

Prions Help To Maintain Memories in Mice; Synthetic Prions Are Infectious
Prion-like proteins are critical for maintaining long-term memories in the sea slug Aplysia, mice, and perhaps in other mammals, according to Luana Fioriti, Joseph Stephan, Luca Colnaghi, Bettina Drisaldi, and their collaborators, all working with Eric Kandel at Columbia University Medical Center in New York, N.Y. "When we learn something and form long-term memories, new synaptic connections are made, the soluble prions in those synapses are converted into aggregated prions," Kandel says. "The aggregated prions turn on protein synthesis necessary to maintain the memory. This ongoing maintenance is crucial." In this capacity, these functional prion proteins do not contribute to disease, according to Kandel and his collaborators. "There are probably other regulatory components involved," he adds. "Long-term memory is a complicated process, so I doubt this is the only important factor." Details appeared 17 June 2015 in Neuron (doi.org/10.1016/j .neuron.2015.05.021) and 23 June 2015 in Cell Reports (doi.org/10.1016 /j.celrep .2015 .04.061, doi.org/10.1016 /j.celrep.2015 .04.060, and doi.org/10.1016 /j.celrep .2015 . In a separate development, synthetic prions made in bacteria can cause disease that is "is pathogenically and pathologically identical to naturally occurring contagious transmissible spongiform encephalopathies," according to Jiyan Ma, from the Van Andel Research Institute in Grand Rapids, Mich., and collaborators. Details appeared 2 July 2015 in PLOS Pathogens (doi:10.1371/journal .ppat.1004958). Nonetheless, the source of prions matters, and accurate modeling of inherited prion diseases "requires the expression of authentic mutant human PrP in transgenic models, as other approaches may generate results that do not mirror the human disease," note John Collinge of University College London in London, United Kingdom, and his collaborators. Details appeared in that same issue of PLOS Pathogens (doi:10.1371/journal.ppat.1004953).
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